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Abstract (Basic) : EP 890645 A 

A sialyltransf erase (SAT-1) having the following 
physio- chemical properties is new: (i) Activity: transfers 
sialic acid from a donor selectively to a 3-hydroxyl group of 
galactose residue contained in lactosylceramide as a sialic 
acid acceptor to produce ganglioside GM3 ; 

(ii) optimal reaction pH: 6.0-7.0; and (iii) activation: 
the activity increases at least 1.5 times with the addition of 
10 mM of Mn2+. Also claimed are SAT- Is with the above activity 
(1) having a C- terminal amino acid sequence (II) : 



Leu-Leu-Lys-Leu-Leu-Lys-Glu-Gly-Val-Val-Glu-Asp-Leu-Ser-Gly- 
Gly-Ile-His 

; (2) comprising sequence (III) , a fully defined 48 amino 
acid sequence given in the specification; (3) comprising an 
amino acid sequence with substitutions, deletions, insertions 
or rearrangements of sequence (I) ; (4) having no transmembrane 
domain. Also claimed are: (5) a SAT-1 comprising sequence (I), 
a fully defined human 359 amino acid polypeptide given in the 
specification; and (6) a DNA (IV) and complementary DNA 
encoding all or a sialyltransf erase-active part of (I) . 

USE - The new SAT-1 is useful for synthesis of 
ganglioside GM3 , which participates in the 

proliferation/differentiation of cells and tissues, and is a 
precursor for vertebrate gangliosides . 
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^ (7) n ^ ^ =] - K -r ^ D N A ^ -r ^ o 



TM (136-183) (2a3>305) 




(2) 



^mW-l 1 - 1 8 7 7 8 



i2^J CD C *a lCi23?iJS# 5 CD 7 ^ y SIB^J ^ Wi- ^ V 7 
KS-\^«M '> 7 ^l-K b T :^ > ii/ U '> K G M 

6 cD7a y KBH^J^wr^->7;i^se3»eSo 

KS'vS^M Id '> 7 b T;^ > U ^ K G M 

umms: t h**Tfe^ii*^i-'4cDii'm*^ 
-m$^m.<Di^7)imm.^mmo 

[if*316] tJlTcD (a) Xfi (b) (D#U'^:/^H 

^^tj'>7;^^e^il^o 

(a) E3?iJS-^2cD7^/Kie^j7&^6/<J:-2>#U^y5^ 

(b) l2^iJ#^2(D7^y^iB^yjc43liTl 'bb<frlgc 

^cD7^y^:6^e^, mx^L<\tm^Lrz7^ 
J f>7;i^^^-^i^7i)^ ^ >-7 ju^s 

J5ScD3{5;K^g-\^^6^H'>7;i/^^fc^LT:tf>^ 
U :t'> H GM3 ^±^■r'&ffi^mffi^4^Wt-'52f^ U 

[if 7 ] 1 - 6 %^m(r>=^7 Mkw»mn^ 

[ii*3S8} y.TcD (a) 'bb<li (b) cDTt^'J'^y 

(a) m^m^2(ry7 ^ jnMm^^u^^-')^^^ 

Ho 

(b) E^J##2cD7^yi$S2^Jt;::feliTl ^>b<Jia 

m(D7^j^t'^m^. x^. mxhL<itm&ivrz7^ 

J ^e3?iJ^^ ^U^. i^^'Di^7 )\^^^^m^ 6 zy7)V^^ 
SIScD3fi*KS'\S«6«)lC'>7;HS^e^bT**>i/ 



U :t -> H G M3 ^ ^fiScT ^ 11^?^ ^ -5 ^ U ^ 
Ho 

7;l'^«^^*:7!?^6->7;i/^S«#Tfe-5^::7 hi>;i/iz^ 
^ Htc-^^n^itf^ii^ h-7.SScD3ffi7KB!S'vS«69 
I C 7 ; 1/ ^ S ^ b T > U ^ H G M 3 ^ ^ fiJc T ^ 
H^f^tt^W-r-Sif 7 Xti 8 ISiEco* U ^^5^ Ho 

[ii*^ 1 0 ] m^m 7-9 coii-rn?!)^— 3iie®(D3f: 

U -^y^ HcD^gBXt^gB»«:3- Hf-SDN Ao 
10 [^H^cD»«ffl;^ci:iK^] 
[0 0 0 1 ] 

2s^tx^ti<&n-H-r^DNA{cii-r^c <^Dmm\z\ty 
^ hiyjv±^^ Y(r>-n^^ h-7.SSice^7;i'^^^^ 

b T > U :t i> H G M3 ^ ^fiJcT ^ ^^^^ t/^ CD^^ 
$r u - H-r ^ D N A UglT 
[0 0 0 2] 

ltAf*cDS^S] t: h#ffittei&i^liaJ^»H L - 6 0 t^^. 
14g^tCj;f9^fEii5i«E^Ji?ib/iffl]e»-C^D, Sifii 
20 ?S^sa<D^5^;l/azbT-^Wt::/A<ffiti^nTVi^ (Co 

llins.S.J.. Gallo. R.C. . and Gallagher. R.E, . Natu 
re (London). 270. 347-349(1977); Collins. S.J., Bl 

ood. 70. 1223(1987)) c ±wmMmx. ^m^M^^-ytz 
m\z h^it-r^ c <h \tt^ < m^^tumm(D ^ ^mm^m 
±Bmmw(Dmm^^mz^itmmmtvxjj:< 

^mmumm^fr^'r^o\ztjiO. ^itf^mm^ri^. ^ 
(Dmmx:a > ;y u :t h cd-s-t^ ^ g ms mf)mm \z 

30 i^^'^^Zit (Nojiri. H., Takaku. F.. Tetsuka, T. . 
and Saito.M.. Blood, 64. 534-541(1984)) . :SlU± 
^i5>^^J H GM3 ^^^mzmiW\.tzU^it>^)Vif- 

i^^itf)mm\zm^^:i ttm'B'^nx^^^^ (Saito, 

M. , Terui, Y- , and Nojiri. H.. Biochem. Biophys. R 
es. Commun.. 132. 223-231(1985)) . ^fe, ^(D^it 

(ommt^z^i^x. GU3^(D^<Df)^^itmm^^^^i^ 

Xl^^Zt (Nojiri. H. , Takaku.. F. . Miura. Y, , an 
d Saito. M.. Proc. Natl. Acad. Sci. U.S.A.. 83.782 
40 -786(1986)) . ^^f,Z^t^^^GUz\Z^-DXh^^t^^ 
l^^^n^CfcT^^H^^nTVi-S (Sugimoto.KJ. and Og 
awa.T. . Glycoconj. J.. 2. 5-9(1985); Saito, M. . No 
Jiri, H.. Ogino. H. , Yuo. A.. Ogura. H. , Itoh. M., 
Tonita. K..Ogawa, T. , Kagai. Y. , and Kitagawa. 
S.. FEBS Lett.. 271. 85-88(1990)) <. 

[0 0 0 3] -:Sr, z^7)vm^mmmm. ^<D^xhi^ 

iz:^'>^^j:tiy}'f}^m>i^t^±f^mm\z^^^xmmfmm 
^m'DX\^^^ztf)^m^ti^tfj.o. -^<D«tgco^/<j:^)-r 

50 :tf>^U:t->H (f5>CfV:tmi3>^0^i^V) It^m 
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[0 0 0 4} ±aiC^J:*5tC**>i^U^'>HGM3l^^4l 

]^n(0wimi^tU'ox\^^^zLy)^7ikm^nx\^^^o 

[0 0 0 5]GM3ti. CUP-i^7)l^ : hi^JV 
-t^^ \^z^7)im^^mm (CMP-NeuAc;Galfll-4Glci3l 
- 1 ' Cer a 2 . 3-sialyltransf erase : SAT- 1 ) J: ^ T ^ ^ 

^AetiTi^^/^)^, ^i^c^coae^fe 

[0 0 0 6} -^l^^ Vi^YmT^\Ziy7)V^^a2-3^ 
K V H#4^^:frLTeS^r^»^t LxT«, Wienstein 
et al.J. Biol. CheiD..257. 13835(1982)> Gillespie 
et al.. Glycoconj. .7. 469(1990), Gillespie. W. . Kel 
m.S. and Paulson JC. J. Biol. Chem. . 267. p21001-2 
1010(1992), Lee,YC. .Kojima.N. . Wada.E. . Kurosawa, 
W . , Nakaoka . T . , Hashimoto , T . and Tsuj i . S . , J . Bio 
1. Chem.. 269. pl0028- 10033(1 994) . Kim.YJ.. Kim.K 
S.. Kim.SH.. Kira.CH. .Ko JH. .Choe,IS. .Tsuji.S.and L 
ee.YC. .Biochem. Biophys. Res. Commun. , 228,p324-32 

7(1996). mm^^-^^e^ ^3^<llmfs.Etl^^^n 
xXf^^fA. ii-rn<7)»5St>GM3<z)-&j«-x0Ki#«»ie) 

nx^fe^-r, v^Vi^)V^'y^Y\ZiyT)Vm,^a2-3 
ndhoff.K.'E>«. a2-%zyT)Vm.W»mm (SAT 

4) GUz^^^t^mmtm-xi^^Lm'^x^x 

\^^^ (J. Biol. Chem.. 268. 5341(1993)) jJ)^ ^n\t 

m^mf^-^mz&^<m&xihK^. mm^ix^xm-'X^ 

[0 0 0 7} 

<Dmm^i)^m^ib^izu^\zr^tix^(D^^&^mm. m 

mr^u^-^^tji-^nx^rzf)^. GU2(D^mzm<mt> 

m^tcotzisb^tzmm^tix^ibr. m&'^^mmmmm 
^ ^mfzu^nx\^^tj:\^^. 

[0 0 0 8] 

^-ELimm^^mvi^M^^^t^z^^. mmintcou] 

^mz^y) ^mGUz^mzm^^^i^T )v^m^mm 
$rn- F-r^*isE^j^*'r'2) ci>KA(Dmm\z&^)i 



(oiy7)vmm^mmt\tvx^m'&:iim<s ^tzm^sa 

ndhoff .K. ^tm-^m-^htz a 2 - 8 zy7 )Vm.WS^m 

mth%^] (Dmmmmx $>^z.tmn^i)^tu^ tz. 
[0 0 0 9} ^f^t^-^. if^mt&sTcD^n^^'r^i^ 

(^m : iy7)vm.^^-wti^^^ '^7)vm,^^wxh^v 

10 B^^^i'^o 

(2)M3iJSit^pH : pH6. 0 7 . 0. 

®mmmmm^\ i omMc^Mn^* xz^^f^^t^^i, 

[0 0 10} ^fz. ±fef^ffi$:^u, 7^jn^m<r>z 
5j^5i t;iB2^j#'^ 5 <D y ^ y Kffi^j ^ > 7 

S«Rl/-en$:a-HTSDNA, mS\Z. Jiffif^ffl^ 

(00 11} y7)^^m^^m^. »^b<«, i^^i^v 
20 - u >^-->7;i'^ (cmp-'>t;i-^) 

±l2e^^2it/DNAt^PS?L^S*JJ?^»^b<, th 
[0 0 12} ^fc. ii^^m^\^XY(J:> (a) (b) 

H-r^DNAt)iitJ^"r^« 

(a) iE^JS#2<07^ygtIE^l:6^€);^^3SU^y^ 
Ho 

(b) T^y^gB^J (a) tC^Dl^T 1 t)U<ti^{@<7)7 

3 ^imm^mm \zi^7)im^^^vx:»>^^j:tz^ 

H GMa ^^fi£r^S^^«tt^Wr^^ U Ho 
[0 0 13} 2^3^B^ODNA<i:UT*#:WtCtl> i23?«JS 

1 (DJfeSE^j^w-r^DNA^t^tf e>n^o 

[0 0 14} $^lC2^^HJt^, ±:fBDNA(^igSi2^JtC 

^ y ^ H K il m ilK ^ ^ b T l i T <k V ^ « 
[0 0 15} 2^BJSfflStC:feliT rsS^zJ-H-T 

n^^^{7 h-XSS0 3fi7KKS-vSIRM(i'>7;l'K 

LT;^ > i^T^ U :t f> F G M3 <^^^-r 

^:i^m^<oi^7 )vmB.^^m^^'Kmzi^7 )vmmMm 
m- i3it^sAT- 1 thfe^er-s- 

50 [0016] 
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A (*:^B^DNA) 

^ S-\M«^ (C: ~> 7 ^ te^ b T ;tf > U :t f> K G M 10 

®PlgJfcr/f£tt<b : 1 OmM Mn^* SFftTT, |^#SE 
TchitLTl. 5mi^±\Z^^^^±f)^^o 20 

[0 0 1 7] *:^0JDNAt-ti. ^n;&t^r^ffi 

SiE^J J: T 31 - F $ tl^ :P U K ^-^tJ 7 

>SU-^y^K<D7HyKiE^iH^liT, iS3^J##2(D7 
^y^gB^U{c43tt^7^yKS^l 3 G'-l 8 3<om» 30 

[0 0 18] :^^BMDNAlZ\t. J^T<D (a) X« 
(b) cD:J^U-^y^H^=F-HbTVi^t)0^^>a^$ 

(a) mi^m^2a:>TB,ym^^lf)^^r^^^-'J^:f^ 

Ko 

(b) 7^yS^i23?y (a) ^Z^l^X I hi.<\tmm(07 

H GM3 ^^*ST^P*f£tt^^-r^3}? ij '^C^f^ Ho 
[0 0 1 9] g25^J#^2(7)7SyKg25^Jt^. 

■fe^a Klc^^n-5;y^^ h-;^SS(^3fi*Kg--S 

amzi^yji^^mm-r^mm^mmmzm^tj^^^^ 1 
L<iigc(g(7)7^yKas<^M^. mxxitmiiL 



6 

^frt^ r7^y^(^gc{ij tit^mmm(Dm^^^^t>ti 

t'j: i ti g CO ^ S ^ ® C L T <i: (/ i 7 ^ y ^ CD ^ ^ ^ L , 
WA«3 6 0 7ayg^]SS:6^^>/.i:-5#U'^y5'KC0« 

2 ofiSJ^Tofc^^-r- 

ti^ao*^ 7-327678 {C:feU 

z.tiz^'Dx^miznoz.tf)^pjm,x$>K>. fi^yAtf*^ 

m^mmtLx. ^m^^mnrnz^-^ui^i-Dsx^co 
7^yK^scDB^. wxx\tm.^^^mizm^ 
'r^ztf}^x^^o DNAo^mwi^Komt^. w 
xxiitm^mt. m^mz^mmmmm^m^m'^. 
j^comm^'^ts^^i^^giL. ^^SDNA^^^^-r-sffi 

mmj\l<Dm^^^^^tAtimPi^Zhi,Z^D. DNA 
jc^AT-S^lii/^f^T'^^o ^^c, aJte4#SM^S?^ (Kr 
amer.VV. and Frits, H. J., Meth. in Enzymol.. 154. 
350(1987) ;Kunkel.T. A. et al.. Meth. in Enzymol.. 15 
4.367(1987)) tlii(0:^mz^^X DNAICSM. 

[0 0 2 0] :^^BjDNA<hUTMi^fi^tCt5iB^iJ#-^2 

:in\zm&\t^tiu\^K ±m(D m^mmMf^m-r^ 

DNAJ t\t. m^^tzy7)m^^mm- KD^-'J^-f 
^ K^=3- Kr^DNAi:/\-r:/Ui$'*<Xbi>7;l'Kfe 

^mm- 1 cDDNA^^ai-r^/tJ^xDy^D-rriibTfi! 

m-r^ztfi^x^^xit^nizji^xzj- n^n^^u 

^y5^H;6^>'7;i'Ke#e^^- 1^1±$:*-r^*-2)VWl 
i^yjmm^mm- l i:l^«0*ilM14$:*^^DNA$: 

(DD N A R N A <h D N A ^/N-r :/ U :$^-r X$ -fr-SI^ 

N A O A ^ »J > ^tCffiffl $ n-&*# ^: L T 
5 0%4^;i'A7^ 5XSSPE (i^^k;:M- U '^7 AX 
U>K:^hU':7A/EDTAlS«^K) , 5Xx>yVH- 
®^ (Denhaedt's solution) , 0. 5%SDSi:50 

U gXm 1 (D^^^i^fz^^mi'D^ A^^tsmm^X 

^5«DNA (WA«E^js^iia«offiai2^j^^-rs 

DNA) ^muL. 4 21CT1 GBSPplA-fZ/iJ^^-f X$ 

it/::^, 5 5t:TlXSSPE, 1%SDS. 

0. IXSSPE, 0. l%SDS\Z^K)^i^^^Z.t 

A< -/U X<^ §6^^ UT^?g^(DM^'^i¥a;^^f^l= 
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[0 0 2 1 ] *^§gDNA;5«^-r^iSSiH^J^:bTJ:f3 

#^2 0 2-1 2 7 80a;SE^J;&^^;:i:^DNA;!»«^tf 
[0 0 2 2] E^J#-^ 1 (C7j^-rigSgB>?yH4DliTt^, > 

::<DCt\t9J}m^^t^mm\zm't^Ko z aka:>^M. (Ko 

zak. M. (1986) Cell. 44.283-292) ^^^bX^SO. 

[0 0 2 3] iiCl^T. /3-1, 4-:h^^^ hzy)lh^ 
>7.yjLy—\L{t. yU— Ja[^\Z2^(D AT GZ}]^>^ 
^tSZ.tti^mi^nX\^^^ (Nakazawa, K. et al. (1988) 
J.Biochem. 104. 165-168. Shaper. N. et al. (1988) 20 
J. Biol. Chem.. 263. 10420-10428) o ^fz. Shaper 

t(Dm:^(Dmm.'^^'^^^n^z,t^^^Lxi^^o 
iz. Lopez^>t^. m\^^mwi<Dh(D\t0.j^nm^&^mz 
m^tL. m\^mm(Dh(D\t±^Lxzijvz^i^P^\zwfE 

"T^Cit^^f^-T'SijESa^^bTl^^ (Lopez. L. eta 
1. (1991) J. Biol, Chem.. 266. 15984-15591) , I^IH 

\z. i^Tjim^^^mm-iiz-Di^xh. s^oatgh 

v>'^mi&ri}^>ti.xmmr^'^^mt^^'^^. mf^^ 30 

X\tU\^K li-rtl<DATG3 H>30^||5Sr3 K> 

mmiz^^^ti^hox;^^. 
[0 0 2 4] E^JS^l<^)«?0COATGn H>-CS&^^ 

^ U n i^- •> 3 >ei5teT ^ ^ pie^tt^^^ ^ 2 ^ma) 

^ij7!>^e»f^^u^cyN-i' Kn/ii>-yD-/ h (mi) f)^^. 
N^^t)^^ 1 6-2 9sm<D7 ^ jmmmizm^m^ 1 

4SS(7)asgLfc 1 0(7)SS;^ca7K14a5»d^ig«66n, 

[0 0 2 5] i^, m&^^(omm\zj:^mtir:>rzmmm 

n't^t^DNAh^^^mDNAlZ^^'^tl^Ctlt. 

^m^x$>n[i^^izmm^ti^tc^x$>^. ^tz. 

*^BJD N A \Z 2|5:^HJ D N A \zmmW}UD N A Xtl 
RNAt>e'&$nS. ^^\z:^^mDNAlt. SAT- 50 
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ilfl!)-*m:feJ:lX::niffla65fci:ga?'J<&W-t^DNAm 

xitRKiAmf)^^ti^=^^mx$>^xh^\^K 

[0 0 2 6] ^Tz. *^B^DNAti. SAT-lcDzf^U 

:^bTl^Tt>J:<. ^;^cSAT- 1 ^7)4^U^:/5^K<7)- 
0|5 ^ n - H "T ^ « S 12 « -r (0 T * o T «J: 

[0 0 2 7] -£$tcnS?L|j!)4^c7)v7;i.^K^ 

mmxit. 7^j&^mzm\^^^mik^^r^ctf)^is\ 

mm\z:h\r'fi>7^ymmm(DKmmr^e s%^j.± 
tm^-^n^o '^-ox. :^mmxM.wmzm7r^i.xi^^ 

D N A Z3 - H r ^ ' J ^ y ^ H ^ I i ffl 1^114 ^ W f -5 

-g^n^o ±^(DJiOi,ZSAT-l(D7fs')^':^^\^\tm 

MMm^'^^'t^^^^ m\^o)^miz^rz^N^^^f)^^ 
mmmnmmm^^tsm^^x^i^rzSAT" i <^#u 

ic^'r7^y^i2^jtc:fe^t^7^yK#^3 8-359 

[0 0 2 8] <2>:*:^HJDNAO^i^:*^ 

UT. :^^mT:>f^ A^n^y3m{zr:>i^xmm^^o *^ 

^gjCct^^SAT-K^^^U^y^KOTHy KiS3^j5&^ll 
^i!)^lz^ntz(DX\ ^(Dmmzm'::>^^Xi^^Lrz^'^:^ 

if • > • U7i7->3 >^) tZct-pTS^fe<*DNA 

* -5 1 ^ m R N A ^ * ?g D N A ^ Jt iB -r § d J C ^ 

g ^ /.i: -5 D - - > cfc D iSii-r C i: t) pJ 

(1) SaB]fe^»^bR»»JT«iS"r*c:^J::J:0»Yt:$ 

(2) ^itLtzmmmf)^iE>cDNAv^':f^^)-^i^0St. 

(3) :^>ifv:ti^\'^mmm±\zmm,i^rzm^mm^ 

(4) ±l2T«IU3$nfc^^«ffl]E^V-'r^ >^bT, 

(5) mmLrzy^':/yo-f)^^mxLrzm&^^WK) 

[0 0 2 9] 7.^0-->^IZ^'dX. il^JCt5±f2S 
AT-l(D^±^cDNA^mVir^. UT\Z. 
DNA^S3ir'2>:&a<^-«^J^*<*65t3g£BJ-r^. 

( 1 ) mmmo^itmm 

mmtvxi!iimjk(o')>/m]kzfBstim(DBm:^^mii^ 

HL-60 (ATCC CCL2 4 0) , MOLT-4 



(6) 
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(ATCC CRL1582) . U937 (ATCC 
CRL 1 5 9 3) . '^OT.Jb^OUl (ATCC TI 

B 1 9 2) m(Dmim^^omMf)m^L < . mmm 
T^t^mm^r^o ^mmt\.Titmm-r^mm\z^^ 

S^#i:UT5'-7vol%C02. 9 5 9 3vol%^^^ 

#TT3 7-3 8t:?5«^^f^n^c ^itmmmtLxift 
;i'^-;i/xx-x;i/(TPA)7:t<h') , >?p^^;ux;i-^^^i> H 

(DMSO) . U9-y^>m (RA) a.25->^b 
\^U^i^}i^^>di (la.25(0H2D3)) ^:d*^tfe»n, 
mzm^\t^tlt^\^^f)^. ^(D^X^TPAf)^^<(DBfk 

mmmm\zm.xit&^mmu^<tmm^i±^m'r^tz 
fi^jf^uin m7i\tmmmtLxHL-6o. ^itmm 
MtLxTP A^mm-r^m-^itt. 2 4numm(Drp 20 
A:^fETX4smm^m'r^:it{z^K). HL-eot^ 
mm'-^^ayT-i^miz^itL. mm<D^<tib^m^'^ 

[0 0 3 0] (2) ^itVrzmmMf)^^<DcDNA<Dm 

dmitvtz^mm-^^ ^(DRNA <Dmm 

±12 (1) x^it^mmLrz&mm^pf^i.<\t5 0 0 

--2 0 0 ox gxm^L-mwz^K^^i^L. m^f)^^w^ 

\i^T:^-J>^^iy7^-V/C sC\m (Kingston. 
R. E.,(1991) in Current Protocols in Molecular Bio 30 
logy, Suppl. 14. Unit 4,2, Green Publishing Associ 
ates and Wiley Interscience . New York) ^(0(l^^(0 

:f5mz^r^±KNA^m^'^^. z.(D^o\z\.x%^n 

-S^RNA^^e). ;^U:3*dT (oligo-(dT)) '\z)VU-7s 
ti^I^C^U^V^yy ^—m\Z^'DX'^s^) (A)*RNA^ 

(0 0 3 1 } ®if^^){ky 'R'HAf)^^<D cl>\^ A comm 
±l24-"U(A)*RNA<&a^i:L, :t U ^ l^rt^ K ^ 

"y^-^-^my^^tzm^^pcRiz^y). sasa^^oc 
ry'^A^mm-t^^tt'^x^^o pcRt^, mnco^m ao 

T<D^^X'^^o 1 M 1 <^3i^U (A)* RNA, -^ti-pni 
0 0 pmo 1 <D^UrfdTi:^>3^A:tUr3*:5?^U:t^ 

ny^-i'-y'-, ^n^ns 0 0 uM(D4mm<Dy':t^i^ 

3?^7U:tf>KHU>K> 2 0 0J^{4(7)M-MLV2g^ 
mm (^ynBRL(Gibco BRL)) . ImMv^^rtT^lx 
h-;!/ (DTT) , 12 0m^C7)RN a s e (U*5^ 

ti) -ott*^- (^sit (») s) ^^tsm 
mm mmn2 0u n ^5 orre oi^r^o^^'^ 
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^^^^m-^ms u 1 . #100 pmo 1 a)^>5^A:t'J 

oTp^ ^uit^'Hy^-r-^— , -^n-?ti2 5 0 MMc[)4a 

m(Oy'-^^>'^^U:tzy}^^0>m. 1. 2 5*&OT 
aQ#'Jj>t^— fcfi^^tJS/SiJS (SimaSOj^l) IC^t* 
95t;i». 46-'62'Cl5^, 72'C2i:^^35 

[0 0 3 2} :i<DJ:^\ZLxn^nrzmmm(DcDKiA 

^m^^ ^-iz^^m-^'^rz'ik. m^mmizmxLx 
m^mm^:^^^j'':z>^'t^rzi^izmm^ti^. s± 
mmtLx^^t. mnm^^<Dmmwx\ ^^^hzyji-ty 
^ \^m^x^^mmx$>ti{im\^^^:zt^^x€^. 

^oUmmWtVXlt^i^{i\z h:fv;W\' (Namalwa) 
MM (^#^ : Cytotechnology, 1.151 (1 988)) . ^'^-f 

--X/NAx^— fi^cocHOiasa (atcc ccl 
6 1^), ^)vm^<Dcosmm (atcccrl i e 

5 0^) , '^OT.^^CDSL'Lmm (Taniguchi.S. , 

^mmz^\^^XSAT-l<Dmm^i^(0^ 
Wi^^^^^lz^^:iti)^-^mx$>^ti^. WizGUz 

m^(D^mmmm^i.\^K ^(o^oummti^xitz 
hLmm(D^m^m^x$>^3i.i.-HK4 emm (in 
okuchi.j.. (^^t^x^ m) ) ) -^mirf^n. 

l^^o — ^LTUp CEV 1 8 (Maruyama.K. 

, pCXN2 (Niwa, H., Yamamura, K. and Miyaz 
aki. J. (Gene. 108. pl53-200(1991» . pFLAG— 
CMV-2 (EastmanKodakiSl) , pAGEl0 7 (Miya 
ji^), Cytotechnology. 3, 133(1990)) , pAS3-3 
(it#^^2- 2 2 7 0 7 5-^^^) . pAMoERCS 
Sc (if*§i¥5- 3 3 6 9 6 3-^l>^) > pcD2 (Ch 
en.C-^. Mol. Cell. Biol., 7, 2745-2452(1987)) tl 

^iim^fioti. mm-t^m^mmiz^^^xm-Emm'^ 
n^. mpii^m^mmtvx3LL~HK4 6^m.mL 
fzm^it. pCEv 1 s^^m^c^^-ti^x^mr^ 
ct^^m^vi^K ^^^-^<D±mxmmm(o:!fiU(Ay 
R}^A^m\zmm^riftPCRm^(omx\t. 
mf)^^^mr^^^^-izmLrz:^m^m^'^n^. 
[0 0 3 3} (S)cDNA^^^^^j-<Dm^mm^<Dm 

A 

±m<Dyjmz^Dmmhrz c DN A^^ ^) -^{t):^ 

mi^mz\t. m«Xl^^ hUTj^U— >3>}i (Miyaji 
6. Cytotechnology. 3. 133(1990)) . V>ikti)W>0 

(4*11^2- 2 2 7 0 7 5^1>ffi) 7}^:7 x 

->3>a (Philip. L.F. et al.. Proc.Hatl. Acad. Sc 
i.USA. 84, 7413(1987)) fj:i:^^*frf ^niflSStR^tl 
^t^. :sLU^ ha^.U-i^3ymf}m^l.^K ^fz. S 
AT- 1 $:Zi-H-r^cDNA^^ai-r^^lC. J:DJE 

mtj^mmmi^ay^th^nvfzi^. GM37i»^^>^5S$n^ 
ztf}m^tix^^. mmm±\z^miy. ^Biz^ihf)^ 
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12 



ojmvh^G D3 ^ G Ms f)^^mt^'^^'t^mmx'$>^. 

t:^a2-8->7;i/^^^g5g^=3-H-r^DNA 

mw-y - 3 2 7 6 7 s^^i^mu^) ^m^mmizttih^ 

T(7)GD3'^^i^l^^^t^c;:t^i3 L L -HK 4 eBMlZ 

CEV18^. aS(7)3LL-HK4 ejfflfiSHil^* io 
>7.:7x^>'3 >LTt)«kl/iL. ^J63LL-HK46 
aBflaiCa2-8i>7;^Kfe»»*<^cDNA$:, pCE 

VI smom^^^^m^^ 

Ltzm&'f-m^m^^^ 3LL-ST28tCh^>X:7x 
iJ7>'3 >LTt>cfctib, ^;^c, a 2 - 8 ->7;l/^Ki^e^ 
c D N A » A L ^ 5^ - ^ 3 L L - H K 4 

[0 0 3 4] (3) :»>'^'j:tzy]^^mmLrzm±mm 
mm^m^^Txmm^ti^. cdna^sal>^c2 4 

PSr^m^, »^L<ti3 6-4 8^FBlf^JC1t±«Ji§$:Si 

u^^>^m\^^rzftm^^izj:D^&'r^i)^. ini^^^m 

Jiai:bT3 LL-HK4 6^ffili;^«'&Jc:«, mMm± 

^z^mLrzGU3^m^^^m^\fim,GM3^y ^a-i- 

Ji^tfi» M2590 (L612 (ATCC CRL10724) 
T^'ey i^a—^Jltfii^ : J. Biol. Chem. . 260, 13328 
-13333(1985)) ^mi^X^lh-t^. 30 

:&mz'iS^^xnA.{i^i^o ^fz. m^mmhvxmpi^i 
Af)mx^nrzmAz±^'$n^GU2f)^(^^^'^ti^G 

D3^«£ii1-^o GD^^^m-r^TzibiD^m^^mtL 

x\tmwm^^^n^-^B^u:^m mm^2 - 3 2 7 6 
7 sn^j^m) \z^^xntzti)^x^^. ^(omt. « 
mr^-'Ainf^tvxitGDz ^m^-r^m^x^nii 

<, -^(O^ot^tfii^thXltm^ifimGDz^j^a- 

T^'^y ^ a— tJl^t^ '.Cancer Res.. 49, pl9l-196 

(1989)) u^:^^m\^fi^n. pf^viK ±m(D-f$^m^tfL 
i^^mi^^^ftmuk&mtLxMi^&oizit. ±fBJg«^(D 
^±mm (1 X 1 05{i) s ASfg? (0. 1 %B s 
A PBS (+) ) x2--3\Bimmm^bm.^L. --Am. 
w^^tsioou\<DWimBSAmm\zmmr^o so 
:»rB^*?^TTSiS^i±;^cS> ±%^Bs Ami&x 2 \Bimm 
a?f^-r^. ^^iz-'Atnmzn-r^F }Tcmm:z.:^tfi 

Wl u\ ^-gfOB S Amm 1 0 0 M 1 tfT. *?ft^{*T 
T3 Oi^Fp^S^x^il-^o BSA^flS"CllH]gfe?f ya so 



y-'f h^~:$^— (FACScalibur:^:i7h> 
• 7'';/^>y >(Becton Dickinson) S) T. ^TtT&^^l^ 

mih-t^o :fy7.^VDNA<Dm±mmti^^<Dmtti\t- 
^W}U'A^(o:^m\z^^xnt>n^o 

[0 0 3 5] (4) SAT- 1 Oc DNA(DV— 7^>f > 

cftcDNA(omn 

±m<Dmmz^on^titz':fy7.^]^DNA^. m^u 
m^mmmzh^>7.yjL^z^3>\.. iietaCMs^i 

i$^^m\^^^^mm^^mpii^iyu-^^ h:^-i$^-\zj: 

^<7:)igMJfflJ3^7&W^b<, t#H3 LL-HK4 6^^»^ 
^^^^:^-T^nt^#tcRg^t^$n/cj:t^;Ot. pCEV 
c DNA^ffi^U;^c^l5'^iJ7^-^, pBKCMV C:^ 
\Z'j}:^(D:^m\Z^ 0 ttil£0 1 h a 2 - 8 z^TJm&^m 

m<ocDNA^mxvrzmm^^^-tmmiz3KK- 
HK4 6mMm(DGDz^mm^^m-^tj.\^^mm.mm^ 
<Dmmmmizh'^>7syjL^z^B>L. ±mtmmz^ 
^m^Rxsya-^-i h^-:$^-iz^^^ih^m\ ^ 

^O^^^tCctOy^;^^ HDNA^J^m-r^c ZCD-yy 
7.^ HDNA:d^6-®Mni:::^^{C<J;oT^D/±l-rc:i:T 
li'^>n^c DNAJdJcD, :^fiiMDH10B (E. coli 
DHIOB : ^y'nttM) ^mm^mL. ^tX^^-'A^tz 
0 1 0 0:3a--<&j^^-r^^'9fflSU. '>:/-feU':i7>' 
3>^fT^ri:rCctO. S*IMlc:j^2. IKbpODO 
(4C7) ^'&tJ^-'(JD^D->. PCEV4C 

7 ^n^ziht^x^^. 

[0 0 3 6] (5) S AT- 1 H-r-S)cDNA 

4 c 7 (omm^m(D^^ 

± 12 CD I C L T f# ^ n c D N A t ^ CD ^ ^ ^ I M ^ 
pCRllf^Eom^f^yyT.^ Y\Z^^!7 U-=L>^h 
X. fEftlCD-®W3^>^SfC<tO*SiB?'J^ft^'r^C<i: 

t^X^^. 

[0 0 3 7 ] ±m(D^o\Z{.X^m^tirzSAT- 1 ^ 

=3-H-r^c DNA<DJ^ag2^JS^::co^Si5^y;^>^6^ 

^^mmmn2\z^'ro 

[0 0 3 8] ^fz. mmmmm^^^Lrz. -rutD-^-^ 
mit^ >/i ^ nmt^(D sAT-ic^TSU'^y^'H^n- 

^mmm(D^'j^zf^\^<D^-^mmxm^t,im^ 

{tmntU^^ylzmiRl^rzZfy^'^-^'^&l.s i?u 
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TPCR<£:fTAtf.i:lio ;J;1>T. iiS UT^#6n;^c P C 

[0 0 3 9] <3>*^§gDNA(DjfiSie^JtCJ:oTa 

- K $ S A T - 1 0# U ^7^5^ H ©^fflXtlffl^^;!/^ 

±fe05^^^DNAJCctoTa-F$n^S 
A T - 1 U H O^SBX^SB^^^t!)^ 6?^cC^# U 

^^mmmiz^i^x. ±tBo>t^u^y 
Lit. jme^^mm- if^i^^m-r 

[0 0 4 0] «im^^LTl^Tt>W 

vxi^^uKxh^i^K mtz. mm(omm\z^mz^^\t 
^:f^V(Dmm:^m\zj:'Dxm^:iiif)^x€. ^tz. ± 

- 3 2 7 6 7 s^'J}:m%^m(ommf^'&m\^mz^l^x. 
m^mmizmA-r^ c d n a iis^^oss^g^ss-r 

\zmwmz$^m^nxi^^:^m\zjiO. mm^x^tutt 
^miznvz.Lf)^x^^o 

[0 04 1] <4>:^^B^DNA^mmhftSAT- 1 

±IB*^^DNAT?^«fc^$ti;^ci^lS<£:. 
xmrnV. *:^§gDNA*^n-K-r^:J^U^y5"H^« 
+ -E-CD^^ifeTij^^SAT- ICDTp 

^ K ^ SJigf ^ d ^ € -5 . 
[0 0 4 2] *^BJDNAT?^M^^^n;^c^SJi^J^, ^ ao 

^(D^m^i7:$^-\z^mmBi^A(Dmi^^mAi.xmm 

i.xit:kmmm(D^Mmm^. mfimmmmcDmmmm 
f)m7r:^n^. iKmmuL<Dm^mm^m^^rzmt. * 

^llDNA(7)^3KlCck^T^i;^S AT- KDtJ^U'^:/ 
SJCcfcoT^U^SAT- l(D;SU^y5^HJCS^0f* so 
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UDT^^Ttn^n-So ^(ofzisb. mmh'^tsm'^co SAT- 1 

[0 0 4 3] :^mm:f5m\z^\^^xit. ^>/^^n(Dmm 
\zmnm\^^^ti^m^-^^^-jk^&m-r^::tt)^x 

3 LL-HK4 6iBl®. 3LL-ST28fflEX 

i^c o s - 1 mmm<Dmm.m^m(Dmmmmt p c e v 

18. PME18S (Alil^JJed. Immunol.. 20. 27(1 

990)) mcDm^immmmmm^^ tmR^-^t^-^^ 

"^^m^mt. m\^^^m±'rtit>t>mMiz^t:>'^xm:^ 

[0 0 4 4] :^^mDi^A\t±m^mm^m^'^xh^ 
^^t)^. i^<Dt^'j^zf^\'t.(DU^:f^O^:/^\^LVx^ 

^\^tLxmm,^^xh<k^^o 

[0 0 4 5] ±^»^#U^:/^K^^iS-r-2)ffl^^A 

y^T.^ \^<Dmm(o^i^mti.xmy.T(D:^mt)m^f^ 

n^c. ■Tt'cJ:^-^, *^§gODNA^pG 1 R 2 0 1 p r 
o t A (Kitagawa.H. and Paulson J. C, J. Biol. Che 
m.. 269. 1394-1401 (1994)) ^CD^^ 7. ^ \^ IzMALtz 

m^'j-^m^^>/'i^t Lxmrn-^-^^^v ^zmm^n 
tz^^ ^—izm'^o^y^mizji^m^jh^. m^<D9>/^ 
^m^(Dm^^^m-m^ihL^m\z^-t^^^^-^ 

zi-H-r^Nhe idfin-^^oaib, ±n^tmm<omi^ 
tcj; D p CE V 1 8m(ommu^i^^-'\zm^^:^it^. 
[0 0 4 6] ^mm^ib(D^^B^^s^j^':r^\^(Dmm 
\t. <£}:^o:>^^'J^':f^\'<Dmm:^mzX'Dxnoct^^ 

\tCUP -zyy)im^^^^'^Ltz±iy7a-7.tlyI^ 

^m^^tzTy^^T^f-^w^h^yy^-ij^m^f^n 

m(Di^m^^±^7y^ -y'^—tf^2x<Dl^f)\ SAT 

- 1 tm^Lrz^^o^':f^]^\zm.m^i^(Dm\r^i^m 
^yy^c-uEiz^^xnm-r^z.tt^^mx^^. $ 

^\z. m'^^-^)^-:f^Y^(DSAT- 1 t.m(r)^>;\^ 
mmtm^\.xmm^^y^jm^n^^^^')>ti- 

^c:^l-<i:t), SE*fflSS)&^HIiT*o^cSAT- 1 
^tlTj^^igiSr^iff ^OiS^Jom'&ii-ii: LTti^ilA^yn 

[0 0 4 7] s^7;i.^fe^gim<7)?S'a<z)SJ^:*^ t LT 
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3 2 7 6 7 S^'Am^^) tC43liTS^c^SS^ESr 
mM *r}y;Ug[:M-U':7A, 1 OmM J^'fkv>:tf 

>. 0. 2mM cup-&%t^^nmmi^7)ims 

0. 4mM ^^h'>;Hr^^K> 0. 3%Trito 
[0 0 4 8] 

(1) HL-6 OilJSOiJ^lbtS^^cDNACOSi^ 
HL-60^TPA 24 nM^-gtPR PM 1-16 4 

0 (-yTs-rm) 't>-r5vol%C02. 9 5vol%^^, 3 

7t:co#kfrTT'4 8^Pa^^«b. »<t^mmi.rz. ±ib 
mm^i 0 0 ox ga:>m^bmm\z^D^^v. ^t:^-^ 20 

>5^:t i> 7 h - m - y - D D 
(AGPCii) Jc:J:D±RNA$:iiaabfCo 5 X 1 0^ 
<SC0»{bL;^ciM]^d^<E»**)4 0 Mg<^RNAW#6n:to 
ror)RNA;&^6:^U::/d T±)Vu-7,tl ^ a-^ h{f 

[0 0 4 9] zi(o^^^){kyRnA^w^'m^Km<Dmmt 

DNA(Z)-;^;^^«^b. JgtCCKDDNA^ffitiT 
2*^c DNA^r'&fiJtU/i (Gubber. V. and Hoffman. 
B.J.. Gene. 25. 283(1983)) o 
[0 0 5 0] C:(Dcl:^t::LT^§^n;^c:22|r^c DNA 30 

\z. mmmmBSTx\T^z/^-^mm\^. pcev 

1 8(75BSTX 1 aSttll^ALTc DNA^-i':/^'J — 
[0 0 5 1 ] (2) c DNA(D3LL-HK4 SJfflJia'v 

±fBO c DN A ^-r U 3 L L - HK 4 6 ja^Jiaic: 

5vol%C02. 9 5vol%^m, 3 7X:^^t^TT-^S^L 

[0 0 5 2] (3) ')3>^')'ti^Y^W^\.fz%±mm 40 
CO:^ttS^C DNA(7)PiS 

««m(^3 LL'-HK4 6j!ig3K^SiGM3Si<*T*^M 

2 5 9 0 F I T CSiS'^it^^taV'^X I g GfeiftJC J: 

^^&y;k^^n^fzo z(Dyk^\^rzmm,^yu-^-( h 

(FACScal ibur) 'J:ik%m^^(Dm 

KDNA<^Pi3L;^cg, ^^\Z2^. 3LL-HK46 
mm^(r>JLV^ h 3 >?^tIcfc>i)^A^4 8^ 
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[0 0 5 3] z.cy-n^^'T^mmmz^hntzzf^y.^ k 

PBKCMVGD3 h ^ ^'>^~>aSS<D p B K 
CMVy^T.^ H^i7^-JCh h a 2 - 8 i^y 

(GDa^^P^) $:®Ab;ty^7.a K) t,^\Z 

3 LL-HK4 61Sfflfi§JC«AbfCo C:Offlfi§S:4 8^K 
iSHb^S. SxGD3Si<*:Tfe^R2 4a:F I TCSS^ 
•:7lt=Ptr[x"i7A I gGta<*T^l5^feUT, ^'a— tt-T 
h>^-^JCckf9^3tO?*l^^BS(7)5%$:^mL, (hIIRL 

fee 

[0 0 5 4] Z(J:>mm^^. y^A^HDNA^HS 
L> XUi$7 hp#l/->^3>ji(c<fcfr3:^^Si^DH 1 OB 

(^:/zi1±S!) ^?^SiE^L/to h^>7.:7xi57>'3> 
<h7>tfvU >tc.i:-5jlS'J<i:^2[HJ^t)3lU;^ci^. 
ziDx— ^^9 ^-R-^^ ^w:fV—V mhfzKi 10 0 
3QX-(7)f»J^T/h^^ttL;^Co 9ftcoV'</7Dyix— h 

iTv^iS^-r-s 2, 4 0 0nnx-^i7t^;^cD 1 
z:dx-CO*J^T, 9 6A^;U5"yu-h 2 SfttCJi: 

^f, Mt'->:/-tUi^>'3>=£-tT»^>ll'tt^7D-> (pCE 
V4C7) ^ntzo C:cDpCEV4C7^3LL-HK 

4 6ail!&tC-igi14{C^S$-&T±fai:l^tlllc6iGM3*t 

w (M2 5 9 0) \z^^yu-^'i v^v^)-mv\^n 

':>rz. *fP8^bTpCEVl 8 ^-i^l^tl^^^i^fc 3 

LL-HK4 eimmtm^m:±.\zGU2^%^\.x\^^u 
^^-otz:^^. pCEV 4C7 ^-Mmz^m.^'ttrzsi.h 
-HKA 6mmitmmm±izGUB^mmv. 
ih^titz. 

[0 0 5 5] (4) ffiSifi^JOD^^ 
PCEV4C 7(^-*^DNA(^JeSE3?iJ*, :t-hit 

yyJl-^i^T A.L.F. DN A'>— i7X>1i-— 

7;i''^'>7as) ^^ii^7^:^=^^->^x— >5'— 
^Kc. T^y^^m<D^^^mmn2\z7ik'to pce 

V4C77j^«W-r^cDNA-f >it— h4C7tt*5 2. 1 

b97^jmms^^r^^>/^^ni^^m4i, 2 

4 4Da) ^n-H-r^c:<i:;&«Bj^^i:fcJ:o;^Co T^^K 
E^J^^^^S0^n^:^3i(O^^^^g!l tC^-To /N-r H 

f}^^2 9mB<oT^y&nm(Dmm\zmnmmm. (mi 
^(DTu) i)^^&'r^2mm^>^^^n'v$>^ztf)m 

^^nRzfc^^mmmzw&r^i^yjmm^^mn 

W\mm(Oiy7 Jl'e^-y (l^RZfS) \z^\^^x\t. ^ 

nrz (m2) . ]tm\zmi^tzz^T)iik^^mmit. hz.a 



(10) 
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ST; *#P¥5- 3 3 6 9 6 3 ^^S. rSTX; J. Biol. C 
hem.. 268. 11504-11507(1993), rST3H-l; J. Biol. Ch 
em.. 267. 21011-21019(1992), hST3N-2; J. Biol. Che 
ID.. 268. 22782-22787(1993). pST30-l; J. Biol. Che 
m.. 267. 21004-21010(1992). roST30-2; Eur. J. Bioch 
em., 216. 377-385(1993), mST4'; KCBI Seq. ID 55853 
2. hSAT4(a): Gycbiology. 5. 319-325(1995), hST6N: 
Kuc. Acids Res.. 18. 667(1990), rST6K; J. biol, Ch 
em.. 262. 17735-17743(1987), h2.8ST; #P^7-3 

2 7 6 7 s^{i):n(D^r^^tllzmm.<o 1 1 st^^o c io 

(Di^^f)^^. pCEV4C7(^-r>it-h4C77;>^Z3- 

H-r ^ s A T - 1 \ti^7jmm^mmy 7 a u - jcm-t 
tf}^^-^nrz (SI*, A-e^T) f)^> N^m&m-^ 
; ^ ti T ^ -5 pj 14 ® I ^ o 

[0 0 5 6] (5) SAT-KDcDNA^^mi^TzM 

m(DGU3^^ 20 

±iesAT-i^zi-H-r^cDNA (4C7) 

hnjfiU-iy3>m\Z^K) 3 LL-HK4 6\zmX 

CDl^jitCct D^J^b/Co 0. ImM CMP-(^^C]- 
i^7)m i2Xl O^CPU) . 0. AmUy^hz^JV 
ii^^H, 0. 3%(W/V) Triton CF-5 
4, 10mMMgCl2, lOOmM Zl -J Jl^m^- h 
1 50Mg<OpCEV4C7S:»Abfc3LL 
-HK4 ^(Dit-=^zyi-'i XmjBL'(SlmU<OzyT'^)y-M 30 

mmm (2.3-7'h h D-2-7'::r^ v'-N-7ir5";i'i/7;i^ 

K(2.3-dehydro-2-deoxy-WeuAc) : U • 
A-YAtt^) ^-^OpHe. 502 Om l<^^ii£^^^^. 

3 7rT2P#rp1'1'>4^^^~h t^c?^, 10m1CD;<^ 

y -)\^^m\i\^xKm^^w±\.rz. K^^^msu 1 <&ci 
8jS?ffli^»l^Dvh^^:7>r-yu-h (RP-18 
w HPTLC:/i/-h) (;?^;i/i:7asa) tc^nt, tRt- 

g#lJ«9, QU3^!?uuit^)Vl.-^^ (1 : 

1 . v/v) 3 0 0 M 1 \zxm\^m^\^fz. m^^^tm 40 

^, '>'J;^y>il.^^^D-7 Ki/^>'.<- 6OHPTL 
^ 0. 5%CaC I27KSSS (55: 45:10. V/V/ 

7.BAS 2 0 0 OAW::t • -1 ' Tt-^-fif- 

(S±^M7^;bA (») m) T-Sj^UfCo ^CDf^^, 

^Z.tm^^f)^ht^K>. SAT- 1 lCj;^GM3^fie:*t 
i2^J 



18 

SAT- 1 cDNASA^fiST'^tb$n;^Co 
[0 0 5 7] GM3^^ffi14«, pH6. 0 7 . 0, 

i|tl3pH6. 5#ifiTiS<, ^fc, 1 OmM Mn^*?? 

fiETTl. 5{SJL^JL±±#bfCo 
[0 0 5 8] 

- 2 )vmw^mm (SAT-i) (D'D^Am^^^ 

-3 >7;b^e5^S*;&^, ±iaDNA<^fi6ffl-r^C:^:T 

m^\z%^n^o 

[0 0 5 9] 2^^^ICJ:«9, SAT- 1 S:n-H-rSD 
[0 0 6 0] 

[is^^im] 

iE^J## : 1 
iS^J(^S$ : 2121 

iS3^J COaS : cDNA 

mm 

It^^^-riS^ : CDS 
: 202.. 1278 

4#§fe^S*^fB'^ t transmembrane domain 
^¥SEfiM : 247.. 288 

♦$^^^"l"f£*^ : potential N-glycosylation site 
WtE&m : 871.. 879 

$#St^^'9"l2"^ : potential N-glycosylation site 
#SE(4M : 1201.. 1209 
^WL^^^Vrz:fjm : S 

12-^ : sialyl-motif 
l^tE^m : 616.. 750 

*#Si^^-riB-^ : sialyl-motif 
?¥i9EfiS : 1048.. 1116 

^m^^^htz-xm : S 



(11) ^mW-l 1 - 1 8 7 7 8 

19 20 

CCCGGGCTGG CGGCTTGCCA GCGCTCCCTC CCTAGCATGC ACACAGAGGC GGTGGGCGGC 60 
GCGGCGCGGA GGCCCCAGAA GCTGCGAAGC CAAGCAGCGG CACCTGCCTG CCGAGCAATG 120 
CCAAGTGAGT TCACCTCTGC AAAGCTGAGA AGTGATTGCT CAAGGACCTC CCTGCAATGG 180 
TACACCCGAA CCCAGCACAA G ATG AGA AGA CCC AGG TTG TTA ATA AAA GAG 231 
Ket Arg Arg Pro Ser Leu Leu He Lys Asp 
1 5 10 

ATC TGC AAG TGC AGG TTG GTT GCA TTT GGA GTC TGG CTC CTG TAG ATG 279 
He Cys Lys Cys Thr Leu Val Ala Phe Gly Val Trp Leu Leu Tyr He 

15 20 25 

CTC ATT TTG AAT TAC ACC GCT GAA GAA TGT GAG ATG AAA AGA ATG CAC 327 
Leu He Leu Asn Tyr Thr Ala Glu Glu Cys Asp Met Lys Arg Met His 

30 35 40 

TAT GTG GAG CCT GAG CGG ATA AAG AGA GCT GAG AGC TAT GGT GAG GAA 375 
Tyr Val Asp Pro Asp Arg He Lys Arg Ala Gin Ser Tyr Ala Gin Glu 

45 50 55 

GTG TTG GAG AAG GAA TGT CGG CCC AGG TAC GCG AAG AGG GCT ATG GCT 423 
Val Leu Gin Lys Glu Cys Arg Pro Arg Tyr Ala Lys Thr Ala Met Ala 

60 65 70 

CTG TTA TTT GAG GAG AGG TAC AGC ATC AAC TTG GAG GCT TTT GTG CAG 471 
Leu Leu Phe Glu Asp Arg Tyr Ser He Asn Leu Glu Pro Phe Val Gin 
75 80 85 90 

AAG GTC CCC ACG GCC AGT GAA GCT GAG CTC AAG TAT GAG CGG CCT TTT 519 
Lys Val Pro Thr Ala Ser Glu Ala Glu Leu Lys Tyr Asp Pro Pro Phe 

95 100 105 

GGA TTG CGG AAG TTC TCC AGT AAA CTC CAG AGC CTC TTG GAT ATG CTG 567 
Gly Phe Arg Lys Phe Ser Ser Lys Val Gin Ser Leu Leu Asp Met Leu 

no 115 120 

CCC GAA CAT GAG TTT CCT GAA CAC TTG AGA GCC AAG GCC TGC AAG CGG 615 
Pro Glu His Asp Phe Pro Glu His Leu Arg Ala Lys Ala Cys Lys Arg 

125 130 135 

TGT GTG GTT GTT GGG AAC GGG GGC ATC CTG CAC GGA CTA GAG CTG GGT 663 
Cys Val Val Val Gly Asn Gly Gly He Leu His Gly Leu Glu Leu Gly 

140 145 150 

CAC GCC CTC AAC CAG TTC GAT GTG GTA ATA AGG TTG AAC AGT GCG CCA 711 
His Ala Leu Asn Gin Phe Asp Val Val He Arg Leu Asn Ser Ala Pro 
155 160 165 170 

GTT GAG GGT TAC TCT GAA CAC GTT GGG AAT AAA ACT ACT ATA AGG ATG 759 
Val Glu Gly Tyr Ser Glu His Val Gly Asn Lys Thr Thr He Arg Met 

175 180 185 

ACT TAC CCA GAG GGT GCG CCA CTG TGG GAG GTT GAA TAC TAC GCC AAT 807 
Thr Tyr Pro Glu Gly Ala Pro Leu Ser Asp Val Glu Tyr Tyr Ala Asn 

190 195 200 

GAT TTG TTC GTT ACT GTT TTA TTT AAG AGT GTT GAT TTC AAG TGG GTT 855 
Asp Leu Phe Val Thr Val Leu Phe Lys Ser Val Asp Phe Lys Trp Leu 

205 210 215 

GAA GCA ATG CTA AAA AAT GAA AGC CTG CCC TTT TGG GTT CGC CTC TTC 903 
Gin Ala Met Val Lys Asn Glu Ser Leu Pro Phe Trp Val Arg Leu Phe 

220 225 230 

TTT TGG AAG CAA GTG GCA GAA AAA GTC CCA CTC CAG CCA AAG CAC TTC 951 
Phe Trp Lys Gin Val Ala Glu Lys Val Pro Leu Gin Pro Lys His Phe 



(12) 



WmW-l 1 - 1 8 7 7 8 



21 22 

235 240 245 250 

AGG ATT TTG AAC CCA GTT ATC ATC AAA GAA ACT GCC TTC GAC ATC CTT 999 

Arg He Leu Asn Pro Val He He Lys Glu Thr Ala Phe Asp He Leu 

255 260 265 

CAG TAC TCA GAG CCT CAG TCA AGA TO TGG GGC CAT GAT AAG AAC ATC 1047 
Gin Tyr Ser Glu Pro Gin Ser Arg Phe Trp Gly His Asp Lys Asn He 

270 275 280 

CCC ACG ATC GGC GTC ATT GCC GTT GTC TTG GCT ACA CAT CTG TGT GAT 1095 
Pro Thr He Gly Val He Ala Val Val Leu Ala Thr His Leu Cys Asp 

285 290 295 

GAA GTC AGC CTG GCA GGC TTT GGC TAC GAC CTC ACT CAA CCC AGG ACC 1143 
Glu Val Ser Leu Ala Gly Phe Gly Tyr Asp Leu Ser Gin Pro Arg Thr 

300 305 310 

CCT CTG CAC TAC TTT GAC AGT CAG TGC ATG GGC GCC ATG CAC TGG CAG 1191 
Pro Leu His Tyr Phe Asp Ser Gin Cys Met Gly Ala Met His Trp Gin 
315 320 325 330 

GTC ATG CAC AAT GTG ACC ACA GAG ACC AAG TTC CTC CTG AAG CTC CTC 1239 
Val Met His Asn Val Thr Thr Glu Thr Lys Phe Leu Leu Lys Leu Leu 

335 340 345 

AAG GAG GGC GTG GTG GAG GAC CTC AGC GGC GGC ATC CAC TGAGAACTCG 1288 
Lys Glu Gly Val Val Glu Asp Leu Ser Gly Gly He His 

350 355 



GAACACGGCA 


AACCTCACCC 


AGCACCGCAG 


CTGAGAGCGT 


GGTGAGCAGC 


CTCCACAGGG 


1348 


ACTOACCCr 


GCAGCTGCTT 


CGATGTGCAG 


CTAGTGTTTT 


CAAACTCCAC 


Aj-j-rrrrriA 


1408 


AAAAAGGAAA 


AGAAAGAACA 


ACAGCAACAA 


CAAAAGCTCT 


GCTCTGTGCA 


CCTCTOGTC 


1468 


CTATTTATTT 


GAAGTCAGTG 


TOGATTTTG 


CACAGTTTTG 


TMGTTAATC 


TTAAGAATGC 


1528 


GATTGGAAGG 


ACTTTTCAAA 


GAGAATTGTA 


TAGTTTATTG 


TTTTTTAAGG 


AAGTAATTTA 


1588 


ATTTGCAGAA 


ACTGTACACA 


CGTACTCTGC 


TCAGGTGTTG 


AGGTGGGAGG 


AGAGGGGCTT 


1648 


CTGGCCCCTG 


GATGATGGCT 


GTGATGCCCG 


ATACTGGGGT 


CTGCTGCTCT 


GTTTGGTAGA 


1708 


ACTGATGGCA 


GAGAAACTTC 


CTGCCTCCAG 


GATAAAGGGC 


TTACTCATCA 


CCTCTGGCAG 


1768 


CTGCTAGACA 


AGTOATAAC 


CCCTTTCTGC 


TAGTCCATCT 


GCCAGCTGGC 


TCGCAGGACT 


1828 


CAGGCAGGGC 


AGCTGTCCCG 


GAGGCTGCTG 


GTTGGTGAGC 


CACTGTCAGC 


TGAGCGCCGT 


1888 


GATGTTGCCC 


CAGGGTGGAA 


GAAGCCACAC 


TTCCTACACT 


GTCAGGGCAC 


TTTTAAACTT 


1948 


CTGGAGGGGT 


GTGTGTGTGT 


GTGTGTGTGT 


GTGTGTGTGT 


GTGTGTGTGT 


GTGTGTGTGT 


2008 


GTOATOTG 


CCCTOCAAA 


TCATCTAAGT 


GTTATTTAAG 


GCACTCTGCT 


GTTTGTATGA 


2068 


GATGGTOAT 


AGAAATTATG 


ACAAAGCCTT 


TGTTATCCAG 


GCCATGGGAA 


GAG 


2121 



[0 0 6 1 ] mm^ : 2 h^j^ai^*- : mm^ 

ifi^JCO:^^ : 359 l^^KOmm :^>/^^m 

Met Arg Arg Pro Ser Leu Leu He Lys Asp He Cys Lys Cys Thr Leu 

15 10 15 

Val Ala Phe Gly Val Trp Leu Leu Tyr He Leu He Leu Asn Tyr Thr 

20 25 30 

Ala Glu Glu Cys Asp Met Lys Arg Met His Tyr Val Asp Pro Asp Arg 

35 40 45 

He Lys Arg Ala Gin Ser Tyr Ala Gin Glu Val Leu Gin Lys Glu Cys 

50 55 60 

Arg Pro Arg Tyr Ala Lys Thr Ala Met Ala Leu Leu Phe Glu Asp Arg 
65 70 75 80 



23 



^mW-l 1 - 1 8 7 7 8 

24 



Tyr Ser He Asn Leu Glu Pro Phe Val Gin Lys Val Pro Thr Ala Ser 

85 90 95 

Glu Ala Glu Leu Lys Tyr Asp Pro Pro Phe Gly Phe Arg Lys Phe Ser 

100 105 no 

Ser Lys Val Gin Ser Leu Leu Asp Met Leu Pro Glu His Asp Phe Pro 

115 120 125 

Glu His Leu Arg Ala Lys Ala Cys Lys Arg Cys Val Val Val Gly Asn 

130 135 140 

Gly Gly He Uu His Gly Leu Glu Leu Gly His Ala Uu Asn Gin Phe 
145 150 155 160 

Asp Val Val He Arg Leu Asn Ser Ala Pro Val Glu Gly Tyr Ser Glu 

165 170 175 

His Val Gly Asn Lys Thr Thr He Arg Met Thr Tyr Pro Glu Gly Ala 

180 185 190 

Pro Leu Ser Asp Val Glu Tyr Tyr Ala Asn Asp Leu Phe Val Thr Val 

195 200 205 

Leu Phe Lys Ser Val Asp Phe Lys Trp Leu Gin Ala Met Val Lys Asn 

210 215 220 

Glu Ser Leu Pro Phe Trp Val Arg Leu Phe Phe Trp Lys Gin Val Ala 
225 230 235 240 

Glu Lys Val Pro Leu Gin Pro Lys His Phe Arg He Leu Asn Pro Val 

245 250 255 

He He Lys Glu Thr Ala Phe Asp He Leu Gin Tyr Ser Glu Pro Gin 

260 265 270 

Ser Arg Phe Trp Gly His Asp Lys Asn He Pro Thr He Gly Val He 

275 280 285 

Ala Val Val Leu Ala Thr His Leu Cys Asp Glu Val Ser Leu Ala Gly 

290 295 300 

Phe Gly Tyr Asp Leu Ser Gin Pro Arg Thr Pro Leu His Tyr Phe Asp 
305 310 315 320 

Ser Gin Cys Met Gly Ala Met His Trp Gin Val Met His Asn Val Thr 

325 330 335 

Thr Glu Thr Lys Phe Leu Leu Lys Leu Leu Lys Glu Gly Val Val Glu 

340 345 350 

Asp Leu Ser Gly Gly He His 



355 

[0 0 6 2] i2^J#^ : 3 
i2^yc[)S$ : 17 

ATGAAAAGAA TGCACTA 

[0 0 6 3] mm^ : 4 

^^\(DSl^ : 17 

^mcom : mm. 

TCAGTGGATG CCGCTGA 

[0 0 6 4] mmn : 5 

i23?iJ0fi$ : 18 



17 



17 



25 



(14) 



nmW^l 1 - 1 8 7 7 8 

26 



Leu Leu Lys Leu Leu Lys Glu Gly Val Val Glu Asp Leu Ser Gly Gly 

15 10 15 

He His 

:6 h:^Pi;- : mmiK 



[0 0 6 5] 
K^JCDS$ : 48 



Cys Lys Arg Cys Val Val Val Gly 

1 5 
Glu Leu Gly His Ala Leu Asn Gin 
20 

Ser Ala Pro Val Glu Gly Tyr Ser 
35 40 

imi] :$^mm(Da2-3zy7jmm^mm (SAT 

-1) <Dmm(Dm^mo A\t. 7^jm^mi)^^m^^ 
n^N-^u =i'>i/-v3 >^^-r^^o TM«7ay 

[^2] SAT- l(^v7'J;l'^^-:7 (hRZSS) 



Asn Gly Gly lie Leu His Gly Leu 

10 15 
Phe Asp Val Val He Arg Leu Asn 

25 30 
Glu His Val Gly Asn Lys Thr Thr 
45 

imS] ^^^DhiAi)^^m^LrzSAT-l<D7^ 
20 J&imM(DJ\^ Kp/^->— ya-/ ho 



[@1] 



TM 



(136>ia3) (283-305) 




CMRCVVVQNOQIUaLJBLflHMMaR]VVmLM&^ PTKSVIAWlA'mLCDEVStAaF 




^ Si ^ 



SAT-l 
hi. 3ST 
rSTI 
rSl8N-l 
hST3N-2 
pSTSO-l 
bSTJO-Z 
mST4* 
bSAT4(B)14l 
I1ST6N 181 
xSTBK 178 
bS.BST tZO 



117 
1&4 
1&6 
113 
142 
196 
117 



CXBCVVTCNC 
C8BCVTTBKG 
PQTCAf»eNS 
C5BCn?GNG 
CBBCVVVCNC 
CRRCiVVGNS 

CERCVTVGBC 
CI8CAVVGSS 
fCltCATVSSA 
1QRCAVVSS* 
LKSCAVVCS6 



CILBGLELGB 
BSLSKSSLSG 
GTLLVSGCGQ 
GTLANiSLGS 
BBLRKSSLGD 
GNllBSTVGP 
GNLKDSSTGP 
BRLBKSSLGG 
GWLHESSYGP 
GSLKSSQLGt 
GSLEKSQL6B 
C1LIK5CCGB 
* * 



ALBOrOVVlR 
VIRSTDVVIB 
ElDTflSFVIB 
EIDDYDIVIB 
AlRKYDVf IB 
QIDSBDFTLB 
EiDSSDFnS 
VINKYDTTIB 
EIDSKDrTLR 
EIDDBDATLS 
EID)tBDA?LR 
QIOEAVrvVR 



LSSAPV-BGt 
LRNAPV-ACY 
CSLAPV-IBY 
tBSAPV-KCF 
LKNAPV-AGY 
IJiKAPT-ECF 
INKAP7-VGF 
LNNAPT-AGY 
IHKAPT-ACF 
PNCAPT-ABF 
FKCAPTBk'F 
CRLFPLSGEV 



SEBTGh'XTT I8S 

EGDfGSKTT 164 

ASDVCLK7D 201 

EIDVGSSTT 203 

ICDVCSKTT lEO 

lADVGSKTT US 

EADVGBBTT IB9 

EGDVGSm 164 

EADVCTITT 188 

QQDVCTKTT 228 

QQDT€SKTT 225 

TIDVGSSSQ 1€8 



SAT-] 289 
b2. SSr 2SB 
rSn 293 
rST3N-l 2B9 
b5T3]l-2 255 
pST20-l 270 
CST30-2 264 
bST4' 259 
bSAT4(8)2€7 
bST6N 321 
rST6V 81 B 
b2, BST 258 



PTICTIAVVL 
PTTGLLAITL 
PrTGLLIYTL 
PTL€SVAVTI 
PTTGUAITL 
PSTCILSYIF 
FST6ILSIIF 
PTTGLLAITL 
PSIGILSVIF 
PSS6BLCI 1 1 
PSS6MUI1I 
LSTGLFLVSA 



ATBLCDEVSL AGF 
ALBUDLVBl AGF 
ATBFCNQITL TCF 
ALDGCDETAT AGF 
ALBLCDLTBI AGF 
SLfilCDET])L T6P 
8IB1CDETDL YCF 
ALBLCDLTBI AGF 
SIBYCDETDL VSF 
|[KTLCJ)QFDI YEF 
IKTLCDQVOl TEF 
ALCUCEVAI YGF 



305 

281 

315 

S21 

277 

202 . 

286 

281 

289 

343 

£40 

2S0 



